Control biológico de enfermedades de plantas en Brasil. by BETTIOL, W. et al.
91Control biológico de enfermedades de plantas en Brasil
/"CG)H,+'^
2(+."(/,B'(/C*'&(,6#,#+$#"8#6%6#D,6#,
?/%+.%D,#+,-"%D'/
)%*+#",-#..'(/Ag/XL]$QWRQLR0DIÀDFg0,1%"'%,]>';%,1%"&'&(,
!>B/'(,6#,2%D."(G
`D#@.*5*)K'%")C#@%'0&'i)?;)_jF)`kclmJmmmF)n*8-*.%X0*F)/;F)H.*(%+F)S*80'.1@'&&%"+g'#@.*5*1@.i)
l'HSDUWDPHQWRGH)LWRSDWRORJLD8QLYHUVLGDGH)HGHUDOGH9LoRVD9LoRVD0*ODIPDIÀD#XIYEU
eH"+(%(&*()$');."$-&%9%$*$')$")?,;G1)k?'(%()I&$*F)H.*(%+%*F)N=F)#*.%*+-%4*g!'(%(1@%"1@.1
Y+."(6>&&'C+
(&"@*,'%@',G4%&'6H$4*",'%$'%,'@%B)+&'4%',+@'"#&+$%#+B*+@'F'%@%',*4%&"9#+'
+BH&&%'"'B+@)"@'4%'H$"'4%C%$4%$B*"'B&%B*%$)%'4%'*$@H6+@'*6C+&)"4+@0'Q%#h$'%,'
Z%C"&)"6%$)+'4+'7#&+$%#JB*+'4"'Y%4%&"+'4"@' P$4h@)&*"@'4+'X@)"4+'4%'Q+'
3DXOR'HDJUR)LHVSHQODVLPSRUWDFLRQHVGHLQVXPRVSDUDORVVHJPHQWRV
4%'E%&)*,*9"$)%@-'"#&+)Jg*B+@-'6:IH*$"@'%'*6C,%6%$)+@-'$H)&*B*J$'"$*6",'F'@",H4'
DQLPDOVREUHSDVDURQORVELOORQHVGHGyODUHV/RSHV(QHOVHJPHQWRGH
,+@'"#&+)Jg*B+@-'%$';<=;-'@%'C&%2*J'H$'"H6%$)+'B"@*')&%@'2%B%@'@HC%&*+&'",'4%';<<U'
F-'"B)H",6%$)%-'(&"@*,' )"6D*K$'%@' ,G4%&'6H$4*",' %$'%,' B+$@H6+'4%'"#&+)Jg*B+@'
$JrQFLD&kPDUDGH1RWtFLDVGH(QHOGLUHFWRUGHOD$JrQFLD
1DFLRQDOGH9LJLOkQFLD6DQLWiULD$QYLVD-RVp$JHQRUÉOYDUHVGD6LOYDDÀUPy
IH%'%,'C"G@'%@'&%@C+$@"D,%'C+&'=Lc'4%,'B+$@H6+'6H$4*",'4%'"#&+)Jg*B+@-'F"'IH%'
H)*,*9"'%,'=Td'4%',+@'C&+4HB*4+@'%$'%,'6H$4+0'3"&"']%&@+$'Y&%*)"@'rQ*$4"#0'` @+'4%'
GHIHQVLYRVpLQWHQVLÀFDGRQR%UDVLO-RUQDO9DORUORVSURGXFWRUHV
D&"@*,%e+@'%@):$'H@"$4+'H$"'6"F+&'B"$)*4"4'4%'"#&+)Jg*B+@-'BHF"@'2%$)"@'%$)&%'
\DXPHQWDURQGHPLODPLOWRQHODGDVPiVGH(OiUHD
FXOWLYDGD FRQ FXOWLYRVGHJUDQRVÀEUDV FDIp\ FDxDGHD]~FDU HQHVHSHUtRGR
B&%B*J'4%'aV-V'6*,,+$%@'"'V=-U'6*,,+$%@'4%'A"-'C+&',+')"$)+-'6%$+@'4%'=Td0'3"&"'%,'
"H)+&-'%,'B+$@H6+'6%4*+'4%'"#&+)Jg*B+@'%$)&%';<<c'F';<=='C"@J'4%'C+B+'6:@'4%'U'
b#LA"'"'=<-='b#LA"-',+'IH%'*6C,*B"'H$'"H6%$)+'4%'>^-;d0'X,'6"F+&'B&%B*6*%$)+'
4%',"@'2%$)"@'+BH&&*J'B+$',+@'EH$#*B*4"@S'%$)&%';<<a'F';<==0'X,'H@+'"$H",'C"@J'4%'
ca'6*,'"'=U>'6*,')+$%,"4"@-'6:@'4%,')&*C,%-'%$'B*$B+'"e+@0'
?"@' B*E&"@' @+D&%' %,' B+$@H6+' 4%' "#&+)Jg*B+@' %$' (&"@*,' *6C&%@*+$"$' F'
-#..'(/0,)3Z,4'5#"%0,1323Z,1(+6'+(0,!3Z,1(+.#%/#*"#0,7343Z,2(/8#+<"#;0,:323,[O6D3\
2(+."(/,B'(/C*'&(,6#,#+$#"8#6%6#D,6#,?/%+.%D,#+,E8R"'&%,]%.'+%,9,#/,2%"'B#
Y=-T^,NLM_NNLH_P_APNA_M
92 Control biológico de enfermedades de plantas en América Latina y el Caribe
&%B+$+B*4"6%$)%-'%,'H@+'*$)%$@*2+'4%'"#&+)Jg*B+@'%$',"'"#&*BH,)H&"'B"H@"'2"&*+@'
C&+D,%6"@-' B+6+' ,"' B+$)"6*$"B*J$'4%' ,+@' ",*6%$)+@-' 4%,' @H%,+-' 4%,' "#H"' F'4%'
,+@'"$*6",%@i',"'*$)+g*B"B*J$'4%'"#&*BH,)+&%@i',"'&%@*@)%$B*"'4%'C,"#"@'"'C&*$B*C*+@'
DFWLYRV OD LQWHQVLÀFDFLyQ GHO VXUJLPLHQWR GH HQIHUPHGDGHV LDWURJpQLFDV HO
4%@%IH*,*D&*+'D*+,J#*B+-'",)%&"$4+'%,'B*B,+'4%'$H)&*%$)%@'F'4%',"'6")%&*"'+&#:$*B"i'
OD HOLPLQDFLyQ GH RUJDQLVPRV EHQpÀFRV \ OD UHGXFFLyQ GH OD ELRGLYHUVLGDG
X@+@' A%BA+@' C&%+BHC"$' "' ,+@' 4*@)*$)+@' @%#6%$)+@' 4%' ,"' @+B*%4"4' %$' )"$)+' %,'
H@+' *$4*@B&*6*$"4+' 4%' "#&+)Jg*B+@' #%$%&"-' C+&' ,+' 6%$+@-' 4+@' B+$@%BH%$B*"@'
*6C+&)"$)%@S' *0' B"6D*+@'%$' ,"'"#%$4"'"6D*%$)",'4%'2"&*+@'C"G@%@i'F' **0' B&%"B*J$'
GHPHUFDGRVGHDOLPHQWRVFRQFHUWLÀFDFLyQGHTXHORVDJURWy[LFRVIXHURQXVDGRV
DGHFXDGDPHQWHRQR IXHURQXVDGRV SURGXFWRVRUJiQLFRV3RU OR WDQWRFUHFH
,"' 4%6"$4"' 4%' ",)%&$")*2"@' C"&"' ")%$4%&' ,"@' &%@)&*BB*+$%@' "6D*%$)",%@' F' ,"@'
%g*#%$B*"@'4%' ,+@' B+$@H6*4+&%@0'X$)&%' ,"@' ",)%&$")*2"@-' @%' %$BH%$)&"' %,' B+$)&+,'
D*+,J#*B+-'*$B,H*4+'%$'%,'B+$)%g)+'4%'6"$%f+'*$)%#&"4+'4%'C,"#"@0'
6H SXHGH GHÀQLU HO ELRFRQWURO GH HQIHUPHGDGHV GH SODQWDV FRPR HO
B+$)&+,'4%'H$'6*B&+&#"$*@6+'C")J#%$+-'C+&'+)&+'6*B&+&#"$*@6+-'$+&6",6%$)%'
4%$+6*$"4+'"$)"#+$*@)"0'Xg*@)%$'B+$B%C)+@'6:@'%gA"H@)*2+@'B+6+'%,'4%'/++b'
\ %DNHU  TXLHQHV FRQVLGHUDQ DO FRQWURO ELROyJLFR FRPR ´OD UHGXFFLyQ
4%' ,"' B"$)*4"4' 4%' *$JBH,+' 4%' H$' C")J#%$+' +' 4%' @H@' "B)*2*4"4%@' C"&"' B"H@"&'
%$E%&6%4"4-'+D)%$*4"'C+&'+' "' )&"2K@'4%'H$+'+'6:@'+&#"$*@6+@'4*E%&%$)%@'4%,'
A+6D&%q0'3"&"'4*BA+@'"H)+&%@-' ,"@'"B)*2*4"4%@'4%)%&6*$"$)%@'4%'%$E%&6%4"4%@'
*$2+,HB&"$' B&%B*6*%$)+-' *$E%B)*2*4"4-' 2*&H,%$B*"-' "#&%@*2*4"4-' @+D&%2*2%$B*"'
F' +)&"@' B"&"B)%&G@)*B"@' 4%,' C")J#%$+-' +' C&+B%@+@' IH%' 4%)%&6*$"$' *$E%BB*J$-'
4%@"&&+,,+' 4%' @G$)+6"@' F' &%C&+4HBB*J$0' 3"&"' %,' D*+B+$)&+,-' @%' CH%4%$' H)*,*9"&'
C+D,"B*+$%@'&%@*4%$)%@'+'@%'CH%4%' *$)&+4HB*&'H$'"$)"#+$*@)"0'7@G-' ,"@'C&:B)*B"@'
BH,)H&",%@'CH%4%$'"B+6C"e"&'",'D*+B+$)&+,-'B+$'%,'+Df%)*2+'4%',+#&"&'H$'"6D*%$)%'
E"2+&"D,%'C"&"',+@'"$)"#+$*@)"@'F',"'C,"$)"'A+@C%4"$)%0'7,#H$+@'"H)+&%@'*$B,HF%$'
,"'&%@*@)%$B*"'#%$K)*B"'4%'C,"$)"@'A+@C%4"$)%@'B+6+'E+&6"'4%'D*+B+$)&+,-'C%&+'
$+' %@' $H%@)&+' B"@+0' 3+&' +)&+' ,"4+-' B+$@*4%&"6+@' ,"' *$4HBB*J$' 4%' &%@*@)%$B*"'
W' C+&' C+D,"B*+$%@' "2*&H,%$)"@' +' A*C+2*&H,%$)"@' 4%' C")J#%$+@-' "$)"#+$*@)"@' +'
"#%$)%@'"D*J)*B+@'W'B+6+'D*+B+$)&+,0'74*B*+$",6%$)%-'"D+&4"&%6+@'%,'D*+B+$)&+,'
4%' %$E%&6%4"4%@' 4%' C,"$)"@' %$' (&"@*,' C+&' 6%4*+' 4%' "#%$)%@' 6*B&+D*"$+@0'
/+$@*4%&"&%6+@' B+6+' D*+C%@)*B*4"@' "' ,+@' 6*B&+&#"$*@6+@' 2*2+@' rA+$#+@-'
EDFWHULDVYLUXVQHPDWRGRV\ORVPDFURUJDQLVPRVSUHGDGRUHV\SDUDVLWRLGHV
LQVHFWRV\iFDURVRSURGXFWRVQDWXUDOHVGHULYDGRVGHHVRVRUJDQLVPRVXVDGRV
%$'%,'B+$)&+,'4%'%$E%&6%4"4%@0'?"@'C,"$)"@'C&+4HB%$'B+6CH%@)+@'",%,+C:)*B+@'F'
4%'6%)"D+,*@6+'@%BH$4"&*+-'%g)%$@*2"6%$)%'%@)H4*"4+@'%$'(&"@*,'F')"6D*K$'@+$'
B+$@*4%&"4+@'B+6+'D*+C%@)*B*4"@-'C%&+'$+'@%&:$'"D+&4"4+@'"IHG0
X$')"$)+-',"'6%&"'@H@)*)HB*J$'4%'H$'C&+4HB)+'IHG6*B+'C+&'H$+'D*+,J#*B+'
$+' %@' ,"' @*)H"B*J$' "4%BH"4"-' @*' $+' @%' "2"$9"' %$' %,' 4%@"&&+,,+' 4%' @*@)%6"@'
4%' BH,)*2+' 6:@' @H@)%$)"D,%@' F' C+&' ,+' )"$)+-' 6%$+@' 4%C%$4*%$)%@' 4%,' H@+' 4%'
"#&+)Jg*B+@0'X,'B+$B%C)+'4%'"#&*BH,)H&"'@H@)%$)"D,%'*$B,HF%'%,'6"$%f+'"4%BH"4+'
4%' ,+@' &%BH&@+@' $")H&",%@-' %2*)"$4+' ,"' 4%#&"4"B*J$' 4%,' "6D*%$)%' 4%' E+&6"' "'
C%&6*)*&',"'@")*@E"BB*J$'4%',"@'$%B%@*4"4%@'AH6"$"@'4%',"@'#%$%&"B*+$%@'"B)H",%@'
F' EH)H&"@' r(*&4' '&) *+1  (VH HQIRTXH DOWHUD ODV SULRULGDGHVGH ORV VLVWHPDV
B+$2%$B*+$",%@' 4%' "#&*BH,)H&"' %$' &%,"B*J$' ",' H@+' 4%' EH%$)%@' $+' &%$+2"D,%@-'
C&*$B*C",6%$)%'4%'%$%&#G"-'F'B"6D*"' ,"'2*@*J$'@+D&%' ,+@'$*2%,%@'"4%BH"4+@'4%,'
93Control biológico de enfermedades de plantas en Brasil
D","$B%' %$)&%' ,"' C&+4HBB*J$' 4%' ",*6%$)+@' F' ,+@' *6C"B)+@' %$' %,' "6D*%$)%0' ?"@'
",)%&"B*+$%@'*6C,*B"$',"'&%4HBB*J$'4%',"'4%C%$4%$B*"'C+&'C&+4HB)+@'IHG6*B+@'F'
+)&+@'*$@H6+@'%$%&#K)*B+@'F'%,'6"F+&'H@+'4%'C&+B%@+@'D*+,J#*B+@'%$',+@'@*@)%6"@'
DJUtFRODV%HWWLRO\*KLQL
1#"&%6(,6#,?#D.'&'6%D,#+,-"%D'/
Q*' @%' )+6"$' %$' B+$@*4%&"B*J$' ,"@' B*E&"@' 6%$B*+$"4"@-' $+' @+&C&%$4%'
B+$@)")"&' IH%' (&"@*,' @%"' H$+' 4%' ,+@' 6"F+&%@' B+$@H6*4+&%@' 6H$4*",%@' 4%'
C%@)*B*4"@' IHG6*B+@' %$' ,"' "#&*BH,)H&"' B+$' 2%$)"@' 4%-' "C&+g*6"4"6%$)%-' `Q'
U-^<>'D*,,+$%@'%$';<=<-'`Q'V->VU'D*,,+$%@'%$';<==-'F'2",+&%@'4%'`Q'T-U=<'D*,,+$%@'
HQ  %HWWLRO  6LQGDJ  (Q  ORV KHUELFLGDV IXHURQ ORV PiV
*6C+&)"$)%@'B+$'2%$)"@'4%'`Q';->;V'D*,,+$%@-'@%#H*4+@'C+&',+@'*$@%B)*B*4"@'r`Q'
ELOORQHV\IXQJLFLGDV86ELOORQHV%HWWLRO6LQGDJ(Q
;<=;-',+@'*$@%)*B*4"@'&%C&%@%$)"&+$'`Q^-a<a'D*,,+$%@-'@%#H*4+@'C+&',+@'A%&D*B*4"@'
B+$' `Q^-^=c' D*,,+$%@' F' C+&' ,+@' EH$#*B*4"@' B+$' `Q;->aV' D*,,+$%@' rQ*$4"#'
(QJHQHUDO ORVSURGXFWRVEDVDGRVHQDJHQWHVGHELRFRQWUROUHSUHVHQWDQ
",&%4%4+&'4%'=W;d'4%' ,"@'2%$)"@'4%' ,+@'C%@)*B*4"@'IHG6*B+@' r`QTU'6*,,+$%@'"'
86PLOORQHV /RV DJHQWHV GH ELRFRQWURO GHPDOH]DV QR HVWiQ GLVSRQLEOHV
%$'%,'6%&B"4+0'7@G-'B+$@*4%&"$4+'IH%'@+$'@J,+'B+6%&B*",*9"4+@'D*+"#%$)%@'C"&"'
%,'B+$)&+,'4%'C,"#"@'F'%$E%&6%4"4%@-'%,'C+&B%$)"f%'4%'%@%'6%&B"4+'",B"$9"';d0'
X@)*6"B*+$%@'+C)*6*@)"@'C&+F%B)"$'2%$)"@'4%'D*+C%@)*B*4"@' B%&B"$"@'",' =<d'%$'
;<;<-'C%&+'"h$' @%'$%B%@*)"$'6HBA+@' )&"D"f+@'4%' *$2%@)*#"B*J$-'4%@"&&+,,+'F'4%'
UHJODPHQWDFLyQTXHVRQFUtWLFRVSDUDDOFDQ]DUHVDFLIUD%HWWLRO(QWDQWR
@%#h$'?H*9'X4H"&4+'1"$#%,'rmmm0"#&+m0B+6i'1+D%&)'(*&b%))'4%';cL<UL;<=;'{'
%UD]LOWRUDLVHELRSHVWLFLGHVWRRISURGXFWLRQUHVSRQVDEOHHQHO0LQLVWpULRGH
OD$JULFXOWXUD3HFXiULD\$EDVWHFLPHQWR0$3$SRUHOUHJLVWURGHDJURWy[LFRV
\DÀQHVHOREMHWLYRHVTXHHQODVXPDGHSURGXFWRVELROyJLFRVDOFDQFHHO
GHORVSHVWLFLGDVSURGXFLGRVHQ%UDVLO$ÀUPDTXHKXERXQDXPHQWRGH
%$'%,'$h6%&+'4%'%@+@'C&+4HB)+@-'*$B,HF%$4+'E%&+6+$"@'C"&"'H@+'%$',"'"#&*BH,)H&"'
%$'(&"@*,-'C"@"$4+'4%'>='"'Uc',+@'C&+4HB)+@'4*@C+$*D,%@0
X$' (&"@*,-' ,+@' C&+4HB)+@' D"@"4+@' %$' 6"B&+' F' 6*B&+&#"$*@6+@' @+$'
B+$@*4%&"4+@'B+6+'C&+4HB)+@'C"&"'C&+)%BB*J$'4%'C,"$)"@-'C+&',+')"$)+-'@%'&*#%$'
B+$',"'6*@6"'&%#,"6%$)"B*J$'C"&"''&%#*@)&+'F'H@+'IH%',+@'C%@)*B*4"@'IHG6*B+@0'Q*$'
GXGDORGLÀFXOWRVRGHOSURFHVRGHUHJLVWURHVXQDGHODVUD]RQHVTXHH[SOLFDQ
%,'C%IH%e+'6%&B"4+'4%'D*+C%@)*B*4"@'%$'(&"@*,0'3+&'%,,+-'%$',+@'h,)*6+@'"e+@',"@'
"H)+&*4"4%@'4%',+@'J&#"$+@'4%'6%4*+'"6D*%$)%-'@",H4'ChD,*B"'F'4%'"#&*BH,)H&"-'
%@):$'%@)*6H,"$4+LE"B*,*)"$4+'%,'&%#*@)&+'4%'D*+C%@)*B*4"@0'X@"@'"H)+&*4"4%@'%@):$'
WUDEDMDQGRSDUDHVWDEOHFHUXQDOHJLVODFLyQHVSHFtÀFDGHUHJLVWURGHELRSHVWLFLGDV
`$'4%B&%)+'4%'&%#*@)&+'4%'"#%$)%@'4%'D*+B+$)&+,'C"&"'"#&*BH,)H&"'+&#:$*B"'IH%'EH%'
DSUREDGRHQMXOLRGHVLPSOLÀFDHOSURFHVRGHUHJLVWURSDUDHVHPRGHORGH
"#&*BH,)H&"0'X@+@'"@C%B)+@'@+$'4*@BH)*4+@'6:@'"4%,"$)%'%$'%@)%'B"CG)H,+0
7' C%@"&' 4%' %,,+-' B+$)*$h"$' ",#H$+@' #&"$4%@' 4%@"EG+@' B+6+S' "C&+D"&'
XQDOHJLVODFLyQHVSHFtÀFDSDUDUHJLVWURGHELRSHVWLFLGDVUHGXFLUHOSHUtRGRD
DxRV\UHGXFLUORVFRVWRVGHUHJLVWURGHELRSHVWLFLGDVH[FHSWXDUGHOUHJLVWUR
"' 6"B&+&#"$*@6+@' H@"4+@' B+6+' D*+C%@)*B*4"@-' F' %@)"D,%B%&' %,' &%#*@)&+' 4%'
94 Control biológico de enfermedades de plantas en América Latina y el Caribe
D*+C%@)*B*4"@'B+$@*4%&"$4+'%,'C&+D,%6"'+Df%)*2+'F''$+'%,'BH,)*2+0
X$' +B)HD&%' 4%' ;<<U' EH%' B&%"4"' ,"' 7@@+B*"+' (&"@*,%*&"' 4"@' X6C&%@"@'
4%' (*+B+$)&+,%' {7(/(P\' W' %$' %,' :6D*)+' 4%,' Y+&+' 3%&6"$%$)%' 4%'74%BH"B*J$'
Y*)+@"$*)"&*"'4%'X6D&"C"'.%4*+'76D*%$)%-' 'C"&"'+&#"$*9"&'%,'@%B)+&'%$'(&"@*,0'
7B)H",6%$)%-' ,"'7(/(P\' )*%$%' ;c' B+6C"eG"@' "@+B*"4"@0'X$' fH$*+'4%' ;<<T-' EH%'
+&#"$*9"4+'C+&'X6D&"C"'.%4*+'76D*%$)%'F'C+&'%,'.737-'H$'!+&b@A+C'C"&"'
4*@BH)*&' p?"@' 2%$)"f"@' 4%,' &%#*@)&+' 4%' ,+@' C&+4HB)+@' D*+,J#*B+@' C"&"' %,' B+$)&+,'
4%' %$E%&6%4"4%@' F' C,"#"@q0' X@"@' "BB*+$%@-' "@+B*"4"@' ",' 4%@%6C%e+' 4%' ,"'
7(/(P\-'A"$' &%@H,)"4+'%$'H$'"H6%$)+' B&%B*%$)%'4%,' %$2G+'"' &%#*@)&+' %@C%B*",'
WHPSRUDULR5(7SRUODVHPSUHVDVSULPHUSDVRSDUDHOUHJLVWURGHELRSHVWLFLGDV
3+@*D,%6%$)%-'B+$'%@"@'"BB*+$%@-'"@G'B+6+'%,'*$)%&K@'4%',"'@+B*%4"4'F'4%,'6%&B"4+-'
+BH&&"' H$' "H6%$)+' %$' %,' $h6%&+' 4%' D*+C%@)*B*4"@' &%#*@)&"4+@' %$' (&"@*,' F' %@%'
$h6%&+'B&%9B"'B+$)*$H"6%$)%0'
Q+6+@'+C)*6*@)"@-'F'C%$@"6+@'IH%'4%$)&+'4%';'"'^'"e+@'%,'$h6%&+'4%'
D*+C%@)*B*4"@' &%#*@)&"4+@' %$' (&"@*,' B&%B%&:' @H@)"$B*",6%$)%-' CH%@' )+4+@' ,+@'
"B)+&%@'*$2+,HB&"4+@'%$'%,'C&+B%@+'A"$'4*@BH)*4+'"B)*2"6%$)%'%,')%6"'%'*$)%$)"4+'
&%",*9"&',+@'"fH@)%@'$%B%@"&*+@0
1#"&%6(,6#,B'(?#D.'&'6%D,#+,-"%D'/
?+@'"#%$)%@'4%'D*+B+$)&+,'&%C&%@%$)"$'@+,"6%$)%'H$'C%IH%e+'C+&B%$)"f%'
4%',+@'C%@)*B*4"@'&%#*@)&"4+@'%$'(&"@*,0'X$'"#+@)+'4%';<==-'A"DG"'=0^c;'C%@)*B*4"@'
TXtPLFRVIRUPXODFLRQHV\PH]FODVUHJLVWUDGRV7DEOD\VRODPHQWHDJHQWHV
GHELRFRQWURO 7DEOD<DHQ MXOLRGHHOQ~PHURGHSHVWLFLGDVTXtPLFRV
%&"'4%'=0^cU'F'%,'4%'D*+C%@)*B*4"@'^=-'@*%$4+'IH%'%$'"D&*,'4%';<=^'%,'$h6%&+'4%'
D*+C%@)*B*4"@' &%#*@)&"4+@' C"&"' "#&*BH,)H&"' +&#:$*B"' %&"' 4%' =a0' X$' R+2*%6D&%'
GHHUDQELRSHVWLFLGDV UHJLVWUDGRV 7DEOD(QWUH WDQWR HOQ~PHURGH
"#%$)%@'4%'D*+B+$)&+,'B+6%&B*",*9"4+@-'C%&+'$+'&%#*@)&"4+@'%@'6HF'@HC%&*+&0'Q*$'
4H4"-'%,'",)+'B+@)+'F'%,')*%6C+'IH%'@%'4%6+&"'%$'%,'C&+B%@+'4%'&%#*@)&+'%@'H$"'4%'
,"@'&"9+$%@'C+&',"'IH%'@%'H)*,*9"$'C&+4HB)+@'$+'&%#*@)&"4+@0
["D,"' =0'Rh6%&+' 4%' C&+4HB)+@' B+6%&B*",%@' C+&' B")%#+&G"' 4%' C%@)*B*4"@' &%#*@)&"4+@' %$'
(&"@*,'%$'7#+@)+'4%';<==0
YH%$)%S' A))CSLLmmm0"#&*BH,)H&"0#+20D&LC+&)",LC"#%LC+&)",LP$)%&$%)W.737LC"#*$"W*$*B*",L
VHUYLFRVHVLVWHPDVVLVWHPDVDJURÀWGHDJRVWRGH
Pesticida Número
Herbicida 485
Insecticida 406
Fungicida 377
Acaricida 143
Feromona 43
Nematicida 25
Bactericida 14
Otros 56
Total 1.352
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/+$')+4+-'4%D%'@%&'B+$@*4%&"4+'IH%'%,'$h6%&+'4%'C&+4HB)+@'%$'D"@%'"'
"#%$)%@'4%'D*+B+$)&+,'%$',+@'%@)"4+@'*$*B*",%@'4%'&%#*@)&+'A"'"H6%$)"4+'4%'6"$%&"'
VLJQLÀFDWLYDHQORV~OWLPRVGRVDxRV(VRGHPXHVWUDHOLQWHUpVGHODVHPSUHVDV
%$' B+6%&B*",*9"&' ,%#",6%$)%' %@+@' C&+4HB)+@0'_"&*+@' "#%$)%@' 4%' D*+B+$)&+,' @+$'
B+6%&B*",*9"4+@' B+6+'C&+6+)+&%@'4%' B&%B*6*%$)+-' B+6C+@)@-'D*+E%&)*,*9"$)%@'+'
*$+BH,"$)%@'4%D*4+'"'IH%'C"&"'%@)%')*C+'4%'C&+4HB)+@'%,'C&+B%@+'4%'&%#*@)&+'%@'
6HBA+'6:@'@*6C,%-',+@'B+@)+@'@+$'6%$+&%@'F'@+$'"C&+D"4+@'B+$'6"F+&'&"C*4%9'
%HWWLRO
?"@' ' %@C%B*%@' &%#*@)&"4"@' @+$) H*!-+"9%.-() ) *0&%!*.(%*) ) F' ' ?"0$:+"..3%4*)
9'(&%8%*+%() ,-!+'"5"+:3'$."9%.-( YLUXVF) H*!%++-() &3-.%08%'0(%(F) H*!%++-() (-@&%+%() F'
H*!%++-() 5-#%+-() EDFWHULD $VSHUJLOOXV ÁDYXVR11?' ;=VV;F) H'*-9'.%*) @*((%*0*F)
K'&*.3%4%-#)*0%("5+%*'F);*'!%+"#:!'()+%+*!%0-(F)6.%!3"$'.#*)*(5'.'++-#F)6.%!3"$'.#*)
(&."#*&%!-#) F' 6.%!3"$'.#*) 3*.4%*0-# KRQJRV) /&'%0'.0'#*) 5-'.&".%!'0(''
QHPDWRGR) ?'.*&%&%() !*5%&*&*) PDFKR HVWpULO &RWHVLD ÁDYLSHV 1HRVHLXOXV
!*+%<".0%!-()F'6.%!3"8.*##*)8*++"%) SDUDVLWRLGHV/DV HVSHFLHVPiV LPSRUWDQWHV
B+6%&B*",*9"4"@' @+$' ?"&'(%*) F) 6.%!3"8.*##*) C"&"' %,' B+$)&+,' 4%' N%*&.*'*)
(*!!3*.*+%( EDUUHQDGRUGHO WDOOR HQ FDxDGH D]~FDU HQ DSUR[LPDGDPHQWH  \
<-c'6*,,+$%@' 4%' A"-' &%@C%B)*2"6%$)%i'K'&*.3%4%-#) *0%("5+%*')C"&"' %,' B+$)&+,' 4%'
K*3*0*.9*FLJDUULWDGHODFDxDGHD]~FDUDSUR[LPDGDPHQWHPLOORQHVGHKD
6.%!3"$'.#*' @CC0' C"&"' %,' B+$)&+,' 4%' 2"&*+@' C")J#%$+@' A"D*)"$)%@' 4%,' @H%,+' %$-'
"C&+g*6"4"6%$)%-'^'6*,,+$%@'4%'A"i'H*!%++-()&3-.%08%'0(%()%$-'"C&+g*6"4"6%$)%-'
<-^'6*,,+$%@'4%'A"'C"&"'%,'B+$)&+,'4%'+&H#"@i'H*!-+"9%.-()*0&%!*.(%*)C"&"'%,'B+$)&+,'
c%B/%,F3'X@C%B*%@'F'$h6%&+'4%'"#%$)%@'4%'D*+B+$)&+,'&%#*@)&"4+@'C"&"'H@+'"#&GB+,"'B+6+'
D*+C%@)*B*4"@'%$'(&"@*,'%$'\B)HD&%'4%';<==-'Y%D&%&+'4%';<=;'F'R+2*%6D&%';<=^0'
YH%$)%SA))CSLLmmm0"#&*BH,)H&"0#+20D&LC+&)",LC"#%LC+&)",LP$)%&$%)W.737LC"#*$"W*$*B*",L
VHUYLFRVHVLVWHPDVVLVWHPDVDJURÀW2FWXEUH)HEUHUR\1RYLHPEUH
Bioagente 10/2011 02/2012 11/2013
Aspergillus avus NRRL 21882 1 1 1
Bacillus thuringiensis 9 9 9
Bacillus subtilis 1 1 1
Bacillus pumilus 1 1 1
Baculovirus anticarsia 3 3 3
Beauveria bassiana 1 2 3
Condylorrhiza vestigialis Nucleopolyhedrovirus 2
Ceratitis capitata (macho estéril) 1 1 1
Cotesia avipes 1 3 13
Metarhizium anisopliae 3 4 6
Paecilomyces lilacinus 1
Steinernema puertoricense 1 1 1
Trichogramma galloi 1 1 1
Trichoderma asperellum 1 2 2
Trichoderma harzianum 1 1 2
Trichoderma stromaticum 1
Neoseiulus californicus 1 4
Otros 1
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4%'C0&%!*.(%*)8'##*&*+%( LVRFDGH ODVRMDHQPLOORQHVGHKD\K'&*.3%4%-#)
*0%("5+%*') %$' C"@)H&"@' C"&"' %,' B+$)&+,' 4%' K*3*0*.9*) 5"(&%!*&*) FLJDUULWD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+"08%(5".-#F);"!3"0%*)!3+*#%$"(5".%*)F'6.%!3"$'.#*'@CC0i)M.%-()%0(%$%"(-(F);"$%(-()
0%8.%(5%0-()iFDURV\RWURV%HWWLRO
`$'*$4*B"4+&'4%,'"H6%$)+'4%',"'4%6"$4"'C+&'"#%$)%@'4%'D*+B+$)&+,'%@'
,"'%2+,HB*J$'4%,'H@+'4%'6.%!3"$'.#*1)X,':&%"')&")"4"'B+$'6.%!3"$'.#*)%$';<<V'%&"'
4%'"C&+g*6"4"6%$)%-'a<<0<<<'A"'F'%$';<=<'%,':&%"'"H6%$)J'"'6:@'4%'=0;<<0<<<'
A"0'`$' *$B&%6%$)+'4%'"C&+g*6"4"6%$)%-' =<<d'%$' )&%@' "e+@0'?"'4%6"$4"'C+&'
%@%' "#%$)%' 4%' D*+B+$)&+,' @%' 4%D%' ",' "H6%$)+' 4%' ,+@' C&+D,%6"@' B+$' %,' 6+A+'
D,"$B+-'B"H@"4+'C+&'/!+'."&%0%*)(!+'."&%".-#-'%$'@+f"-'"B)H",6%$)%'%,'BH,)*2+'6:@'
*6C+&)"$)%'%$'(&"@*,0
Q*$' 4H4"@-' ,"' 4%6"$4"' 4%' D*+C%@)*B*4"@' @%' %$BH%$)&"' %$' "H6%$)+0' QH'
B&%B*6*%$)+'@%&*"'6"F+&'@*'@%'*$B&%6%$)"@%',"'4*@C+$*D*,*4"4'4%'C&+4HB)+@',+'IH%-'
%$'#&"$'C"&)%-'4%C%$4%'4%',"'"4%BH"B*J$'4%',"',%#*@,"B*J$'C"&"'%,'&%#*@)&+0'
O5(/>&'C+,6#,/%,/#*'D/%&'C+,B"%D'/#h%,?%"%,#/,"#*'D."(,6#,
?"(6>&.(D,6#,B%b%,.(S'&'6%6,9,?#/'*"(D'6%6
X,'&%#*@)&+'4%'H$'C&+4HB)+'%@',"'E+&6"',%#",'IH%'A"D*,*)"'@H'B+6%&B*",*9"B*J$'
%$'%,''C"G@-'F"'@%"'6%4*"$)%',"'E+&6H,"B*J$LE"D&*B"B*J$'4%'@H@'B+6C+$%$)%@'FL+'
4%',"'*6C+&)"B*J$L%gC+&)"B*J$'4%,'6*@6+0'X,'+Df%)*2+'4%,'&%#*@)&+'%@-'%$)&%'+)&"@'
B+@"@-'%,'4%'#"&"$)*9"&',"'@%#H&*4"4'4%',"'C+D,"B*J$'F'4%,'6%4*+'"6D*%$)%-'"4%6:@'
GHJDUDQWL]DUSDWURQHVGHFDOLGDG\HÀFLHQFLDGHORVSURGXFWRV
X,'"2"$B%'4%',+@'D*+C,"#H*B*4"@-'B+$@*4%&"4+@'C&+4HB)+@'4%'D"f"')+g*B*4"4'
F'C%,*#&+@*4"4-'H)*,*9"4+@'%$'%,'B+$)&+,'4%'C,"#"@'F'%$E%&6%4"4%@-'@%'B+$@)")"'"'
$*2%,'6H$4*",'%$',+@'h,)*6+@'"e+@0'Q%#h$'EH%$)%@'4%,'/3?'H-(%0'(()?"0(-+&*0&(-'
AHD+' H$' "H6%$)+' 4%,' >Ud' %$' ,"' C&+4HBB*J$' 4%' %@)+@' *$@H6+@-' %$' %,' C%&G+4+'
4%';<<c'"';<<V-'B+$'H$"'C&+4HBB*J$'IH%'2"&*J'4%'`Q';U<'6*,,+$%@''"'`Q'^Ta'
PLOORQHV&3/
(&"@*,' )*%$%' H$"' "2"$9"4"' ,%#*@,"B*J$' C"&"' %,' &%#*@)&+' 4%' C&+4HB)+@'
4%@)*$"4+@' "' ,"' "#&*BH,)H&"' F' %$)+&$+@' H&D"$+@0' 7' @H' 2%9' %g*@)%$' +)&"@' ,%F%@'
&%,"B*+$"4"@' IH%' )"6D*K$' 4%D%$' @%&' &%@C%)"4"@' C+&' ,+@' %6C&%@"&*+@' IH%'
C&%)%$4"$',%#",*9"&'@H@'C&+4HB)+@0'3+&'6:@'C"&"4Jf*B+'IH%'C"&%9B"-'%$'%,'(&"@*,-'
,+@'C&+4HB)+@'4%'D"f"')+g*B*4"4'F'C%,*#&+@*4"4-'B+6+'C+&'%f%6C,+-',+@'C&+4HB)+@'
D*+,J#*B+@'H)*,*9"4+@'%$'%,'B+$)&+,'4%'C,"#"@'F'%$E%&6%4"4%@'"#&GB+,"@-'%$'EH$B*J$'
GH VX HQFXDGUH VRQ UHJXODGRV SRU OD OH\ 1  %UDVLO  /H\ GH
DJURWy[LFRV\DÀQHV(VGHGHVWDFDUTXHQRHVHORULJHQGHORVSURGXFWRVORTXH
OOHYDDVHUDEDUFDGRVSRUHVWDOH\VLQRODÀQDOLGDGSDUDODTXHVRQGHVWLQDGRV
RVHDFRQWURODUVHUHVYLYRVFRQVLGHUDGRVQRFLYRV&DVWUR\2OLYHLUD)LOKR
8QSURGXFWRHVGHÀQLGRFRPRDJURWy[LFRRDItQVHJ~QHVWDOHJLVODFLyQ
BH"$4+'@%')&")"'4%'H$'C&+4HB)+'+'"#%$)%'p$')5."!'("()<W(%!"(F)G-W#%!"()")@%"+V8%!"(F)
$'(&%0*$"() *+) -(") '0) +*) 5."$-!!%V0F) *+#*!'0*#%'0&") :) &.*0(<".#*!%V0) $') 5."$-!&"()
*8.W!"+*(F) '0) +*() 5*(&-.*(F) '0) +*) 5."&'!!%V0) $') @"(G-'() 0*&%9"() ") %#5+*0&*$"() :) "&."()
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HFRVLVWHPDV\WDPELpQHQDPELHQWHVXUEDQRVKtGULFRVHLQGXVWULDOHVFX\DÀQDOLGDGVHD
DOWHUDUODFRPSRVLFLyQGHODÁRUDRIDXQDFRQHOÀQGHSUHVHUYDUODVGHODDFFLyQGDxLQD
$') ('.'() 9%9"() !"0(%$'.*$"() 0"!%9"(Y0' X$' %@)%' B+$)%g)+-' @%' %$BH"4&"$' ,+@' "#%$)%@'
4%' B+$)&+,' D*+,J#*B+' r%$)+6+C")J#%$+@-' C"&"@*)+*4%@-' C&%4"4+&%@-' $%6")+4+@-'
DQWDJRQLVWDV FRPSHWLGRUHV ORV VHPLRTXtPLFRV RWURV ELRTXtPLFRV H[WUDFWRV
YHJHWDOHV\PLQHUDOHVXWLOL]DGRVHQODDJULFXOWXUDFRQODÀQDOLGDGGHFRQWURODU
+&#"$*@6+@' B+$@*4%&"4+@' $+B*2+@-' "4%6:@' 4%' )+4+' +)&+' C&+4HB)+' IH%' @%"'
XWLOL]DGRSDUDHOFRQWUROGHSODJDVDJUtFRODV\TXHVHDMXVWHDODGHÀQLFLyQOHJDO
$QWHULRUPHQWH D OD /H\ GH DJURWy[LFRV \ DÀQHV OD OHJLVODFLyQ TXH
&%#,"6%$)"D"'",'@%B)+&'%&"'%g)&%6"6%$)%'"$)*#H"-')%$*%$4+'B+6+'D"@%'",'Z%B&%)+'
1%UDVLO(QDTXHOODpSRFDHOUHJLVWURGHSURGXFWRVDJURWy[LFRV
%&"'@J,+'B+6C%)%$B*"'4%,'.*$*@)%&*+'4%'7#&*BH,)H&"0'?"'?%F'Rs'U0V<;LVT'r(&"@*,-'
WUDMRXQDVHULHGHLQQRYDFLRQHV\EHQHÀFLRVJDUDQWL]DQGRODVHJXULGDGGH
ODSREODFLyQ\GHOPHGLRDPELHQWHDVHJXUDQGRSDWURQHVGHFDOLGDG\HÀFLHQFLD
"4%6:@'4%,'H@+'@%#H&+'4+',+@'"#&+)Jg*B+@'%$'%,'C"G@-'B+$',"'C"&)*B*C"B*J$'B+$fH$)"'
4%')&%@'J&#"$+@'E%4%&",%@'&%#H,"4+&%@S'%,'.*$*@)%&*+'4%'7#&*BH,)H&"-']"$"4%&G"'
\ $EDVWHFLPLHQWR 0$3$ OD $JHQFLD 1DFLRQDO GH 9LJLODQFLD 6DQLWDULD
$19,6$ \ HO ,QVWLWXWR %UDVLOHxR GH0HGLR $PELHQWH \ 5HFXUVRV 1DWXUDOHV
5HQRYDEOHV,%$0$(OGHWDOOHGHORVUHTXLVLWRVQHFHVDULRVSDUDHOUHJLVWURGH
SURGXFWRVDJURWy[LFRV\DÀQHVVHHQFXHQWUDHQHO'HFUHWR%UDVLO
IH%-' "4%6:@' 4%'6%$B*+$"&' ,"' $%B%@*4"4' 4%' CHD,*B"&' ,+@' 4%6:@' *$@)&H6%$)+@'
MXUtGLFRVQRUPDWLYRVHVSHFtÀFRVH[LVWHQWHVSDUDFDGDSURGXFWRFRQVLGHUDGRGH
D"f"' )+g*B*4"4' F' C%,*#&+@*4"4-' @+@)*%$%' %,' )&")"6*%$)+' C&*+&*9"4+' F' %2",H"B*J$'
4*E%&%$B*"4"'4%',+@'C&+4HB)+@'4%'K@)"'B")%#+&G"0'
`$'E"B)+&'4%'B+6C,*B"B*J$'C"&"',,%2"&'"'B"D+',"'C&*+&*9"B*J$'F'%2",H"B*J$'
4*E%&%$B*",'4%' ,+@'C&+4HB)+@'B+$@*4%&"4+@'4%'D"f"' )+g*B*4"4'F'C%,*#&+@*4"4-'4%'
ORVTXHWUDWDHO'HFUHWR%UDVLOHVODLQH[LVWHQFLDGHXQDQRUPD
TXHGHÀQDHOWpUPLQR´%DMD7R[LFLGDG\3HOLJURVLGDGµ(VWHGHWDOOHHVGHH[WUHPD
LPSRUWDQFLD SXHV DO QR KDEHU XQD GHÀQLFLyQ DSURSLDGD FDGD XQR GH ORV
+&#"$*@6+@'E%4%&",%@'&%#H,"4+&%@'CH%4%'*$)%&C&%)"&'"'@H'6"$%&"'IHK'C&+4HB)+@-'
"$",*9"$4+'B"@+'"'B"@+-'4%D%$'+'$+'&%B*D*&',"')&"6*)"B*J$'C&*+&*9"4"'%@)"D,%B*4"'
%$'%,'Z%B&%)+0'[K$#"@%'%$'BH%$)"'IH%',"'%2",H"B*J$'4%'%@)+@'C&+4HB)+@'$+'@*#H%'
H$'C")&J$'C&%2*+-'B+6+'"B+$)%B%'B+$',+@'"#&+)Jg*B+@'IHG6*B+@'B+$2%$B*+$",%@-'F"'
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Referencias: IA = ingrediente activo; PT = producto técnico; PF = producto formulado; T = prueba
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Propiedades Físico-Químicas
3. Miscibilidad (T) PT o PF
4. pH (T) PT o PF
5. Densidad (T) PT o PF
6. Estabilidad (T) PT o PF
A la luz solar, pH 5, 7,9; aire, temperatura, meta-
les y sus iones
7. Estabilidad durante almacenaje (T) PT o PF Condiciones para mantenimiento del producto
8. Viscosidad (T) PT o PF Sólo para líquidos a temperatura ambiente
9. Características corrosivas (T) PT o PF En relación a materiales de acondicionamiento
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